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(54) BACK LIGHT SOURCE 

(57)Abstract: 

PURPOSE: To obtain a direct view type back light source which has high 
luminance and superior uniformity of luminance by arranging a reflection 
plate which scatters light, a light emission body, a planar oriented 
^hoj^edcJlquKi cr ystal la yer, and a J/4-wayelengttLplate in this order. 
CONSTITUTION: The back light source consists of a diffusing reflection 
plate 21 which scatters light, a planar oriented cholesteric liquid crystal 
layer 40, a light emission body 10 which is arranged between the diffusing 
reflection plate 21 and liquid crystal layer 40, a Hgh^transnry^ 
£lateJ22 which is arranged between the light emission body 10 and liquid 
crystal layer 40, and the 1/ 4-wavelen gth plateJO which is arranged on the 
light transmission side of the Jigui.d^ryj£talJayerJL0. A circular polarized 
light component 102 which is reflected by the CH liquid crystal layer 40 is 
irregularly reflected at the time of reflecting by the diffusing reflection plate 
21 and partial polarization is eliminated; and its reflected light 103' is 
partially polarized light, but its polarized component 104 can be transmitted 
through the CH liquid crystal layer 40. Namely, 75% of the light emitted by 
the light emission body 10 is transmitted through the CH liquid crystal 
layer 40 and guided to a liquid crystal cell 70 to improve the luminance. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the back light light source for direct-viewing-type LCDs which displays light 
and darkness using polarization like LCDs, such as TN (Twisted Nematic), STN (Super Twisted Nematic), and FLC 
(Ferroelectric Liquid Crystal). 
[0002] 

[Description of the Prior Art] The LCD using polarization, such as TN, STN, and FLC, is widely used as a control panel of 
the display unit of information devices, such as a personal computer and a word processor, home electronics, or an industrial 
machine. In the aforementioned LCD, since visibility was raised, arranging the direct-viewing-type back light light source at 
the tooth back of a liquid-crystal-display panel was performed. 

[0003] The structure of the direct female mold back light light source comparatively often as direct-viewing-type back light 
light source used and the end-face light guide type back light light source is shown in the drawing 4 and the drawing 5 , 
respectively. The direct female mold back light light source consists of a translucency diffusion plate 22, a reflecting plate 30, 
and an emitter 10 arranged among both, as shown in drawing 4 . The liquid-crystal-display element which consists of a 
polarizer 60, the liquid crystal cell 70, and the polarizer 80 is arranged, and the LCD is constituted at the outgoing-radiation 
side of light. The translucency diffusion plate 22 made to intervene in an optical path is arranged in order to acquire the 
homogeneity of brightness. 

[0004] As the end-face light guide type back light light source is shown in drawing 5 , an emitter 10, The light guide plate 20 
in which the light which emits light from the aforementioned emitter carries out incidence from an end-face side, and the 
diffuse reflection plate 21 which stuck to one field of this light guide plate 20 optically, and was formed in it, It consists of the 
translucency diffusion plate 22 arranged at the field side of another side of a light guide plate 20, and in the optical 
outgoing-radiation side of the end-face light guide type back light light source, a polarizer 60, the liquid crystal cell 70, and 
the polarizer 80 are arranged one by one, and the LCD is constituted. Although the light which emitted the emitter 10 spreads 
the inside of a light guide plate 20, repeating total reflection, it is taken out by the exterior of a light guide plate 20 by being 
scattered about with the diffuse reflection plate 21. The translucency diffusion plate 22 is penetrated, it is equalized, and the 
light by which an outgoing radiation is carried out from a light guide plate 20 is led to a polarizer 60 side. 
[0005] In the LCD equipped with the above back light light sources, since 80% or more of power consumption is the 
consumption by the back light light source, in order to attain a raise in brightness and low-power-izing of a LCD, 
efficient-izing of the back light light source is indispensable. However, since the back light light source of the 
above-mentioned configuration is the unpolarized-light light source, 50% of the photogenesis light 100 from an emitter 10 is 
absorbed with the polarizer 60 of a liquid-crystal-display element, and the transmitted light 1 10 will turn into 50% or less of 
the aforementioned photogenesis light 100. 

[0006] Then, the cholesteric-liquid-crystal layer (henceforth CH liquid crystal layer) which carried out planar orientation, and 
the reflecting plate which makes reverse the hand of cut of the circular polarization of light are used, and the back light light 
source which attains efficient-ization, using the photogenesis light from an emitter effectively is proposed (refer to 
JP,3-45906,A). This back light light source consists of CH liquid crystal layer 40, a reflecting plate 30, an emitter 10 arranged 
among both, and a phase contrast plate (1/4 wavelength plate) 50 which has the phase contrast of lambda/4, as shown in 
drawing 6 . Since cholesteric (liquid crystal molecule) one has the structure arranged spirally, CH liquid crystal layer 40 
shows selective reflection on the wavelength corresponding to the spiral pitch of a liquid crystal molecule. Therefore, in a 
selective reflection wavelength region, CH liquid crystal layer 40 can be operated as a circular polarization of light VCF by 
choosing liquid crystal pertinently. That is, the right-handed circularly polarized light or the left-handed circularly-polarized 
light is reflected, and the circular polarization of light of a hand of cut opposite to it is penetrated. The orientation of rotation 
in case the circular polarization of light is reflected is decided with the hand of cut of the spiral of a liquid crystal molecule. 
[0007] In the above-mentioned back light light source, when CH liquid crystal layer 40 penetrates the right-handed circularly 
polarized light and reflects the left-handed circularly-polarized light, the right-handed-circularly-polarized-light component 
101 penetrates CH liquid crystal layer 40 among the light 100 which emitted the emitter 10, and the **** deflection 
component 102 is reflected. Since an emitter 10 is the unpolarized-light light source, the intensity ratio of the 
right-handed-circularly-polarized-light component 101 and the left-handed-circularly-polarized-light component 102 is 1:1. 
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After reflex does not change the polarization status but the Ieft-handed-circularly-polarized-light component 102 reflected in 
CH liquid crystal layer 40 is the left-handed circularly-polarized light. Although this left-handed circularly-polarized light is 
reflected by the reflecting plate 30 after that, since the hand of cut of polarization becomes reverse in the case of reflex, since 
the reflected light 103 turns into the right-handed circularly polarized light 104, the transparency of CH liquid crystal layer 40 
of it is attained. Namely, as for all the light that emitted the emitter 10, CH liquid crystal layer 40 is arranged with the 
right-handed circularly polarized light after transparency. By changing this transmitted light into the linearly polarized light 
105 by 1/4 wavelength plate 50, 50% of the light of the photogenesis light which is absorbed with a polarizer 60 and was 
useless can be used effectively conventionally. 
[0008] 

[Problem(s) to be Solved by the Invention] However, according to the back light light source of the above-mentioned 
structure, there were the following troubles. That is, since dispersion by reflex will be lost if a reflecting plate 30 is made into 
a mirror plane when CH liquid crystal layer 40 is applied to the direct female mold back light light source shown in drawing 4 
, there is a problem that the homogeneity of the brightness of the liquid crystal cell 70 arranged ahead [ optical-path ] falls 
remarkably. 

[0009] Moreover, in order to make reverse the hand of cut of the circular polarization of light reflected in CH liquid crystal 
layer 40, the reflector of a reflecting plate 30 needs to be a smooth mirror plane. It becomes impossible however, to hardly 
take out light to the exterior of a light guide plate 20 in the end-face light guide type back light light source shown in drawing 
5_ , since dispersion by reflex will be lost, if the diffuse reflection plate 21 is made into a mirror plane. Therefore, according to 
the configuration of the above-mentioned back light light source which used CH liquid crystal layer 40, it is inapplicable to 
the end-face light guide type back light light source which has the characteristic feature that thin shape-ization can be attained. 

[0010] this invention was made in view of the above-mentioned actual condition, and its brightness is high, and it aims at 

offering the direct-viewing-type back light light source excellent in the homogeneity of brightness. 

[0011] 

[Means for Solving the Problem] In order to solve the trouble of the above-mentioned conventional example, it is 
characterized by the back light light source of a claim 1 having arranged the cholesteric-liquid-crystal layer which carried out 
planar orientation to the reflecting plate which has light-scattering nature, and the emitter, and 1/4 wavelength plate in this 
order. 

[0012] The back light light source of a claim 2 is characterized by providing a light guide plate, the emitter arranged to the 
end-face side of this light guide plate, the reflecting plate which has the light-scattering nature which stuck to one field of the 
aforementioned light guide plate optically, and was prepared in it, the cholesteric-liquid-crystal layer which has been arranged 
at the field side of another side of the aforementioned light guide plate and which carried out planar orientation, and 1/4 
wavelength plate arranged to the anti-light guide plate side of this cholesteric-liquid-crystal layer. 

[0013] The emitter which has arranged the back light light source of a claim 3 to the end-face side of a light guide plate and 
this light guide plate, The reflecting plate which has the light-scattering nature which stuck to one field of the aforementioned 
light guide plate optically, and was prepared in it, It is characterized by providing the cholesteric-liquid-crystal layer which 
has been arranged at the optical diffusion plate stuck and formed in the field of another side of the aforementioned light guide 
plate, the reflecting plate of this optical diffusion plate, and the opposite side and which carried out planar orientation, and 1/4 
wavelength plate arranged to the anti-light diffusion plate side of this cholesteric-liquid-crystal layer. 
[0014] 

[Function] According to the back light light source of a claim 1, since the reflecting plate was made into light-scattering 
nature, the circular polarization of light reflected in the cholesteric-liquid-crystal layer (CH liquid crystal layer) cancels 
polarization in part while it is reflected irregularly, in case it reflects by the aforementioned reflecting plate. Although the 
reflected light reflected irregularly by the reflecting plate is the partially polarized light, the transparency of CH liquid crystal 
layer of the right (or left) polarization component is attained. Therefore, if depolarization is completely carried out by the 
reflex by the reflecting plate, the transparency of CH liquid crystal layer of the half of the reflected light will be attained, and 
75% of the light which emitted the emitter will penetrate CH liquid crystal layer. Moreover, since the reflected light in a 
reflecting plate is irregular reflection, it can plan homogeneity of the brightness of the liquid crystal cell arranged ahead 
optical-path ]. The light which penetrated CH liquid crystal layer is changed into the linearly polarized light by 1/4 
wavelength plate. 

[0015] The light guide plate which made incidence of light more possible than an end-face side according to the back light 
light source of a claim 2 is used, since the reflecting plate which has light-scattering nature was prepared, the outgoing 
radiation of the light from an emitter is carried out to the exterior of a light guide plate, so that it may stick to one field of a 
light guide plate optically, and further, the circular polarization of light reflected in the cholesteric-liquid-crystal layer (CH 
liquid crystal layer) cancels polarization in part while it is reflected irregularly, in case it reflects by the aforementioned 
reflecting plate. Although the reflected light reflected irregularly by the reflecting plate is partial deflection, the transparency 
of CH liquid crystal layer of the right (or left) polarization component is attained. Therefore, if depolarization is completely 
carried out by the reflex by the reflecting plate, the transparency of CH liquid crystal layer of the half of the reflected light 
will be attained, and 75% of the light which emitted the emitter will penetrate CH liquid crystal layer. Moreover, since the 
reflected light in a reflecting plate is irregular reflection, it can plan homogeneity of the brightness of the liquid crystal cell 



2 of 5 



7/31/01 1:44 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



arranged ahead [ optical-path ]. The light which penetrated CH liquid crystal layer is changed into the linearly polarized light 
by 1/4 wavelength plate. 

[0016] Since according to the back light light source of a claim 3 in addition to the configuration of a claim 2 it stuck to the 
field of another side of a light guide plate optically and the optical diffusion plate was formed Reflex in the front face of a 
component part is reduced, in case the photogenesis light from an emitter and the reflected light from a reflecting plate 
penetrate an optical diffusion plate, aiming at enhancement in use luminous efficacy without attenuating light, light can be 
diffused, and homogeneity of the further excellent brightness can be planned. 
[0017] 

[Example] It explains, referring to a drawing about the example of such back light light source to this invention, the 
translucency diffusion plate 22 arranged between the emitter 10 arranged between the cholesteric-Iiquid-crystal layer 40 
which carried out planar orientation to the diffuse reflection plate 21 which drawing 1 is the example of the direct female 
mold back light light source, and has light-scattering nature, and the aforementioned diffuse reflection plate 21 and the liquid 
crystal layer 40, the emitter 10, and the liquid crystal layer 40, and 1/4 wavelength plate 50 arranged to the light-transmission 
side of the aforementioned liquid crystal layer 40 - since - it is constituted 

[0018] Although a fluorescence spool, Light Emitting Diode, a halogen lamp, etc. can be used for an emitter 10, light is 
emitted in the white light and the fluorescence spool is suitable from the point of small, high luminous efficiency, and low 
generation of heat. Since the selective reflection wavelength width of face of CH liquid crystal cannot cover the light whole 
region so that it may mention later, the spectrum of an emitter 10 shall be constituted by the bright line and doubles the 
selective reflection wavelength of CH liquid crystal with the wavelength of the bright line. As a fluorescence spool which 
consists of a bright line spectrum, a three wave spool can be used, for example. 

[0019] What put metal membranes, such as aluminum, Ag, and Cr, so that light might reflect metals, such as stainless steel, a 
white resin formation article, and a surface of metal as a diffuse reflection plate 21 on base materials, such as the thing and 
glass which were covered with white coating, and a resin, is used. Moreover, even if it gives light-scattering nature and it 
separates from an emitter 10 by processing a half-ellipse, an inclined plane, and the field that repeated and formed these, the 
front face of the diffuse reflection plate 21 is constituted so that a fall of brightness may decrease. 
[0020] The sheet-like board which the material with permeability high as a translucency diffusion plate 22 is used, for 
example, formed irregularity in the front face of resin materials, such as an acrylic, methacrylic one, a polycarbonate, and 
polyester, or the front face of glass is used, and it constitutes so that the transmitted light may diffuse. Moreover, you may use 
the opaque white coloring matter material which distributed the white pigment of inorganic and an organic system into these 
translucency members. 

[0021] CH liquid crystal layer 40 consists of a macromolecule CH liquid crystal layer formed on the liquid crystal cell which 
stored low-molecular CH liquid crystal between the glass substrates of two sheets which carried out planar orientation 
processing, the glass substrate, or the translucency resin substrate. Since cholesteric (liquid crystal molecule) one has the 
structure arranged spirally, CH liquid crystal layer 40 operates CH liquid crystal layer 40 as a circular polarization of light 
VCF in a selective reflection wavelength region by choosing liquid crystal pertinently, as selective reflection is shown and 
being described above on the wavelength corresponding to the spiral pitch of a liquid crystal molecule. Moreover, since the 
orientation defect of a liquid crystal layer causes light scattering and causes a fall of brightness, it is not necessary to be made 
not to produce an orientation defect. 

[0022] When using the liquid crystal cell which stored low-molecular CH liquid crystal, the charge of an admixture which 
added the low-molecular material (it is called a chiral agent) which has an asymmetrical carbon in the material which takes a 
cholesteric phase with simple substances, such as cholesteryl nonanoate and cholesteryl chloride, and the material (N liquid 
crystal) with a nematic phase as a liquid crystal material can be used. Adjustment of a spiral pitch adjusts two or more sorts of 
materials from which a spiral pitch is different by carrying out suitable amount mixture, when using the material which takes a 
cholesteric phase alone. Moreover, when using the charge of an admixture which added the chiral agent for N liquid crystal, it 
is carried out by controlling the concentration of a chiral agent. 

[0023] When the latter example was given and the mixed liquid crystal material of a cyano biphenyl system and a 2-methyl 
butyl-cyano-biphenyl were mixed at a rate of 58:42 as N liquid crystal, CH liquid crystal material whose main wavelength of a 
selective reflection region is 533nm and the selective reflection width of face of 60nm and which carries out green reflex was 
able to be obtained. Furthermore, the front face was able to be covered with the polyimide and gap 25micrometer CH liquid 
crystal cell which carried out planar orientation was able to be obtained using the glass plate of two sheets which carried out 
rubbing processing. 

[0024] Mesomorphism polyester, such as a poly-glutamate, is used as a material of a macromolecule CH liquid crystal layer. 
As the technique of forming the mono-domain thin film of these materials on a substrate, it once forms, and subsequently to 
more than a glass transition temperature a macromolecule CH liquid crystal material thin film is heated, is mono-ized 
domain-], is quenched by technique, such as a spin coat, a roll coat, and screen-stencil, on the translucency substrate in which 
the orientation layer was formed, and orientation is frozen (refer to JP,3-291601,A). Since the macromolecule CH liquid 
crystal layer formed on the translucency substrate can be formed on one substrate, when attaining thin shape 
lightweight-ization of the light source, it is more desirable than the liquid crystal cell of the low-molecular liquid crystal of the 
structure inserted by two substrates. Moreover, since macromolecule CH liquid crystal is in the freeze status indoors, the 
temperature dependence of selective reflection wavelength is small, and it is suitable when preventing the property change by 
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temperature. 

[0025] About the thickness of CH liquid crystal layer 40, if too thin, a control of a thickness will become difficult and it will 
be easy to produce nonuniformity, and also an interference arises and un-arranging [ that the tint changes ] arises. On the other 
hand, if a thickness is too thick, it will become easy to produce an orientation defect, and also in the wavelength of the area 
outside selective reflection wavelength, the phase change of the transmitted light becomes large, and when it laminates, 
un-arranging [ whose transmitted light stops being the circular polarization of light in the selective reflection wavelength 
region of CH liquid crystal layer of a lower layer ] arises. From the above thing, as for the thickness of CH liquid crystal layer 
40, about 2-10 micrometers is suitable. 

[0026] 1/4 wavelength plate 50 consists of an optically uniaxial optical medium with it, for example, can use one shaft or a 
biaxial-stretching high polymer film. [ high permeability and ] [ uniform ] A polycarbonate, polyester, polyvinyl alcohol, etc. 
are used as the aforementioned high polymer film. In the above-mentioned example, retardation R of 1/4 wavelength plate 
was set up with R= 138nm corresponding to lambda= 550nm. However, in this setup, since a phase shift arises to wavelength 
other than lambda= 550nm and luminous efficacy falls, it is desirable to use 1/4 wavelength plate by which phase 
compensation was carried out so that it may be set to R= 150nm to R= lOOnm and lambda= 600nm to lambda= 400nm. 1/4 
wavelength plate by which phase compensation was carried out [ aforementioned ] can be formed by sticking two kinds of 
optically uniaxial optical media by which for example, refractive-index variance is different so that ** and the optical axis 
may cross at right angles. 

[0027] According to the back light light source of the example of drawing 1 , in case the light 100 from an emitter 10 
penetrates the translucency diffusion plate 22, it is diffused, and it is led to CH liquid crystal layer 40, and the right (or left) 
circular polarization of light component 101 penetrates it in this CH liquid crystal layer 40. On the other hand, the left (or 
right) circular polarization of light component 102 reflected in CH liquid crystal layer 40 cancels polarization in part while it 
is reflected irregularly in case it reflects with the diffuse reflection plate 21 since the diffuse reflection plate 21 was made into 
light-scattering nature. Although reflected light 103* reflected irregularly with the diffuse reflection plate 21 is the partially 
polarized light, the transparency of CH liquid crystal layer 40 of the right (or left) polarization component 104 is attained. 
And the light which penetrated CH liquid crystal layer 40 is changed into the linearly polarized light 105 by 1/4 wavelength 
plate 50, and is led to the liquid crystal cell 70 of a LCD. Therefore, if depolarization is completely carried out by reflex with 
the diffuse reflection plate 21 If the light in which the transparency of CH liquid crystal layer 40 of the half of reflected light 
103' is attained, and it penetrates the direct CH liquid crystal layer 40 from an emitter 10 is taken into consideration 75% of 
the light which emitted the emitter 10 will penetrate CH liquid crystal layer 40, it will be led to a liquid crystal cell 70, and 
can aim at enhancement in brightness as compared with the conventional example (50% of the light which emitted the emitter 
10 is led to a liquid crystal cell 70) of drawing 4 . Moreover, the reflected light in the diffuse reflection plate 21 is irregular 
reflection, and since light diffuses also in the translucency diffusion plate 22, it can plan homogeneity of the brightness set to 
a liquid crystal cell 70. 

[0028] Drawing 2 shows other examples of this invention, and applies this invention to the end-face light guide type back 
light light source. The light guide plate 20 with which the aforementioned end-face light guide type back light light source 
made incidence of light more possible than an end-face side, The emitter 10 arranged to the end-face side of this light guide 
plate 20, and the diffuse reflection plate 21 which has the light-scattering nature which stuck to one field of the 
aforementioned light guide plate 20 optically, and was prepared in it, the translucency diffusion plate 22 arranged between the 
cholesteric-liquid-crystal layer 40 which it is arranged and carried out planar orientation to the field side of another side of a 
light guide plate 20, and a light guide plate 20 and the liquid crystal layer 40, and 1/4 wavelength plate 50 arranged to the 
anti-light guide plate side (light-transmission side) of the aforementioned liquid crystal layer 40 -- since -- it is constituted The 
structure of the emitter 10 which consists of a fluorescence spool, the translucency diffusion plate 22, CH liquid crystal layer 
40, and 1/4 wavelength plate 50 is the same as the example of drawing 1 . 

[0029] A light guide plate 20 is lightweight, and it is desirable that permeability is high, for example, it consists of resin 
materials, such as an acrylic, methacrylic one, and a polycarbonate. If the thickness of a light guide plate 20 is too thin, the 
light guide luminous efficacy to a light guide plate 20 will fall from a fluorescence spool. Moreover, if the thickness of a light 
guide plate 20 is too thick, since the increase in a weight or a volume will be caused, it is usually considering as the thickness 
of the same grade as path d of a fluorescence spool. 

[0030] That the reflection factor should just have light-scattering nature highly, the diffuse reflection plate 21 prints white 
coating to a light guide plate 20, and forms and constitutes a thin film. If a pattern whose area of white coating follows for 
separating from an emitter 10 (it separating to the drawing 2 down side), and increases is used when forming the diffuse 
reflection plate 21 by printing, the homogeneity of the brightness of the reflected light in the diffuse reflection plate 21 can be 
raised. Moreover, if the diffuse reflection plate 21 fulfills the above-mentioned conditions, it is not necessary to necessarily 
prepare another layer for example, to a light guide plate 20, and it may be made to obtain light-scattering nature by forming a 
micro crack in the front face of a light guide plate 20 by solvent processing, or carrying out mincing a slot mechanically etc. 
and forming irregularity. 

[003 1] When an emitter 10 is used as a fluorescence spool, since brightness is lower than a center, as for the length (the 
orientation of the front reverse of drawing) of a fluorescence spool, it is desirable [ the edge of a fluorescence spool ] to make 
it longer than the length of the side face of a light guide plate 20, and to plan homogeneity of brightness. Moreover, if the path 
of a fluorescence spool is made larger than the thickness of a light guide plate 20, since the rate of the light which carries out 
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incidence to a light guide plate 20 will decrease, luminous efficacy falls. On the other hand, since the path of a fluorescence 
spool causes the labile of the parvus and the brightness of the fluorescence tube-end section or the luminous efficiency and the 
life of a fluorescence spool fall, as a path of a fluorescence spool, 2mm or more is suitable. 

[0032] Moreover, the light which carried out incidence from the exterior penetrates the translucency diffusion plate 22, the 
light guide plate 20, and the diffuse reflection plate 21 one by one, and in order to avoid that the tooth back of the back light 
light source is visible, you may arrange still another diffuse reflection plate (not shown) to the rear-face side of the diffuse 
reflection plate 21. 

[0033] Since according to the back light light source of the example of drawing 2 the diffuse reflection plate 2 1 which has 
light-scattering nature was formed so that the light guide plate 20 which made incidence of light possible might be used and 
might be optically stuck to one field of a light guide plate 20 from an end-face side The transmitted light 100 diffused when 
the light led to the light guide plate 20 from the emitter 10 was diffused inside with the diffuse reflection plate 21, an outgoing 
radiation was carried out to the exterior of a light guide plate 20 and the translucency diffusion plate 22 was penetrated is led 
to CH liquid crystal layer 40, and the right (or left) circular polarization of light component 101 penetrates it in this CH liquid 
crystal layer 40. On the other hand, the left (or right) circular polarization of light component 102 reflected in CH liquid 
crystal layer 40 cancels polarization in part while it is reflected irregularly in case it reflects with the diffuse reflection plate 
21 since the diffuse reflection plate 21 was made into light-scattering nature. Although reflected light 103' reflected 
irregularly with the diffuse reflection plate 21 is the partially polarized light, the transparency of CH liquid crystal layer 40 of 
the right (or left) circular polarization of light component 104 is attained. And the light which penetrated CH liquid crystal 
layer 40 is changed into the linearly polarized light 105 by 1/4 wavelength plate 50, and is led to the liquid crystal cell 70 of a 
LCD. Therefore, if depolarization is completely carried out by reflex with the diffuse reflection plate 21 If the light which 
penetrates CH liquid crystal layer 40 is taken into consideration, without attaining the transparency of CH liquid crystal layer 
40 of the half of the reflected light, and reflecting in CH liquid crystal layer 40 75% of the light which emitted the emitter 10 
will penetrate CH liquid crystal layer 40, it will be led to a liquid crystal cell 70, and can aim at enhancement in brightness as 
compared with the conventional example (50% of the light which emitted the emitter 10 is led to a liquid crystal cell 70) of 
drawing 5 . Moreover, the reflected light in the diffuse reflection plate 21 is irregular reflection, and since light diffuses also 
in the translucency diffusion plate 22, it can plan homogeneity of the brightness in a liquid crystal cell 70. 
[0034] It differs from the example of drawing 2 in that drawing 3 is the configuration that other examples of the end-face light 
guide type back light light source are shown, and the translucency diffusion plate 23 sticks them to a light guide plate 20 
optically. Other configurations are the same as that of the example of drawing 2 . That what is necessary is to stick the 
translucency diffusion plate 23 optically with a light guide plate 20, and just to have light-scattering nature, countless minute 
prism gathers and is constituted. In the case of this translucency diffusion plate 23, the summit of prism makes ejection of 
light possible by sticking to a light guide plate 20 optically. Moreover, by forming a micro crack in the front face of a light 
guide plate 20 by solvent processing, or carrying out mincing a slot mechanically etc. and forming irregularity like the diffuse 
reflection plate 21, as light-scattering nature is obtained, you may constitute the translucency diffusion plate 23. 
[0035] Although light diffuses in case light carries out an outgoing radiation outside from a light guide plate 20 by having 
stuck the translucency diffusion plate 23 optically with the light guide plate 20, and having formed it according to the example 
of drawing 3 , decrement of light can be prevented at this time and enhancement in the use luminous efficacy of light can be 
aimed at. 
[0036] 

[Effect of the Invention] Since the aforementioned reflecting plate was made into light-scattering nature while enhancement in 
brightness was aimed at by preparing CH liquid crystal layer and a reflecting plate according to this invention, using the light 
from an emitter effectively, homogeneity of brightness can be planned. Moreover, by making a reflecting plate into 
light-scattering nature, an application of CH liquid crystal layer is enabled also at the end-face light guide type back light light 
source, and the back light light source which can plan homogeneity of brightness by the thin shape and high brightness can be 
obtained. 
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-r^:t)*>. @4^LfcieTS^S'^ ; 7'f hit 
8»CCHftAft4 0&j£fgb&*&tC, HJflg3 0 
ffitc^£k^tci£&&#;fc<>5e.5fc«>, 3£!&ffcfrt:: 
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4£©-#©omc;^i^c&*bTfStffc3femtt£^T 
— ^-SBinibfca L/7.T U s/^jtt&Jlk. :©auxf'J 

JMTT* £ k SrJf^l^t bTn*. 
[0 0 13] 3t3fcg|3GD^s/*7Y h3t«l±. «3te« 
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